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Spoonable water-continuous acidified food product 
. Field of the invention 

5 The invention relates to a spoonable acidified food product 
suitable for use as an acid cream alternative which cream 
comprises a fat phase consisting at least partly of vegetable 
oil or marine oil, said cream further comprising biopolymer, 
protein and optionally further ingredients. 

10 

Background to the invention 

spoonable soured low-fat vegetable fat-based ceearo alternatives 
have been described in Ef-A-540087 and US-5, 372, 825 which 
IS disclose creamy, cultured vegetable fat-based cream 

alternatives comprising 5-15% fat, up to 3,5% milk protein, the 
cream alternative having a pH value between 4.0 and 4.8, and 
the cream alternative having a spoonable texture and good 
taste. 

20 

The products according to EP-A-540087 comprise a thickener 
system to achieve the desired yield stress, suitable thickeners 
are selected from the group consisting of locust bean gum, guar 
gum, alginate, carrageenan, microcrystalline cellulose and 
25 starches. The products are prepared in a process wherein a 

premix is made of fat, protein components, thickener and water 
or skimmed milk at 40 to 100 *C, which mix is cooled, 
homogenised, cooled further, cultured to pli 4-4 . 6 and stored at 
less than 15 "C. 



30 



The resulting products were found to have the desired spoonable 
rheology. However they are still susceptible to syneresis, 
which is separation of a small volume of water, upon storsge at 
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a temperature between 0 and 15 °C. Such syneresis reduces the 
attractiveness o£ the products for a consumer and Is therefore 
less desired. 

5 It is therefore an object of the current invention to provide a 
spoonable soured low-fat vegetable fat-based cream alternative 
which is stable upon storage. 

Summary a£ the invention 

10 

It has surprisingly been found that a cream with low biopolyraer 
phase volume which is preferably obtained by specific process 
measures fulfils this objective. 

15 Therefore the invention relates to a process for the 

preparation of a spoonable, soured non dairy cream comprising 
from 5 to 35 wt% fat, from 0.05 to 15 wt% protein, 0.01 to 3 
wt% biopolymer, said cream product having a pH value between 
4.0 and 5.8 said process comprising the steps of 

20 (a) preparation of an aqueous premix comprising at least 
protein and preferably fat 

(b) heating the mixture obtained in step (a) 

(c) acidification to a pH from 4.0 to 5.8 

(d) mixing in of a biopolymer 
25 (e) heating the mixture obtained in step (d) 

(e) cooling to a temperature below 20 8 C. 



In a further aspect the invention relates to a product 
30 obtainable by this process. 
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In another aspect the invention relates to a spoonable soured 
non dairy cream comprising a dispersed oil phase and a 
continuous aqueous phase said cream comprising from 5 to 35 wt% 
fat, said fat being either a vegetable oil or marine oil or a 

5 combination thereof; from 0.05 to 15 wt% protein in the fom of 
a protein phase, 0.01 to 3 wt% biopolymer, said cream having a 
pH value between 4.0 and S.8, wherein the cream comprises a 
phase separated water phase comprising a biopolymer phase and a 
protein phase, wherein the phase volume of the biopolymer phase 

10 is from 10 to 40 vol% on total product volume. 

Detailed description o£ the invention 

15 The invention relates to spoonable creams. Spoonable creams 
display at 5 °C the following characteristics; 

(a) a yield value of more than 50 Pa extrapolated from shear 
rates between 100 and 300 a" 1 (Bingham) 

(b) a Bingham viscosity of less than 500 mPa.s between shear 
20 rates of 100 and 300 a" 1 * 

Yield stress and Bingham viscosities are determined utilising 
the Carrimed Sheometer. Measurements are performed at 5 "C 
using 4* cone and plate geometry. The shear stress was 
increased from zero at a rate of 60 Pa/min and shear rates ward 

25 measured until values in excess of 600 s _1 were achieved. The 
measurement was then terminated. A graph of Shear ©tress vs. 
shear rate was plotted and a straight line fitted to the curve 
between the shear rates of 100 to 300 s _l . The slope of this 
line is the Bingham viscosity. The yield stress is determined 

30 by extrapolation of this line back to sero shear rate. 
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Kon dairy creams are emulsions of a water continuous phase and 
a dispersed fat phase which is essentially based on vegetable 
fat. 

5 In the description and claims where weight% is used this is 
weights on total product weight unless otherwise is indicated. 

In the description and claims the terms "oil" and "fat" are 
used interchangeably. 

10 

Volume fraotions are defined on total product volume unless 
otherwise is indicated. 

3yneresis is defined as separation of {part of) the aqueous 
15 phase from a cream, in the form of "loose" water. The amount of 
syneresis is defined as the amount of water (wt% on "total cream 
weight) that can be decanted after storage. The test to 
determine syneresis levels is deoribed in the examples. 
Preferred products according to the Invention show a syneresis 
20 of less than 10 wt% r more preferred less than 5 wt%, even more 
preferred less than 1 wt%. 

The spoonable creams according to the invention comprise from 5 
to 35 wt% fat r from 0.05 to 15 wt% protein and from 0.01 to 3 
25 wt% of a biopdlymer. 

In the context of the invention protein phase is defined as the 
phase separated protein rich part of the water phase. In the 
context of the invention the products may comprise more than 
30 one protein enriched phase which can be separated due to 

physical barrier or may differ in type of protein. In the below 
the combination of protein phases is referred to as "the" 
protein phase. 
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In the context of the invention the biopolymer phase is defined 
as the protein depleted part of the phase separated water 
phase. Depending on the composition of the water phase more 
5 than one biopolymer phase may form. For the purpose of the 
invention the combination of biopolymer phases is referred to 
as "the" biopolymer phase. In the context of the invention, the 
terms biopolymer and thickener are used interchangeably. 

10 The Invention relates to water continuous cream alternatives 
containing a dispersed oil phase. 

Consistency of these products is defined in terms of the yield 
value and Bingham viscosity as described above. 

15 It was surprisingly found that the moment at which a biopolymer 
is added in the process during preparation of a cream, 
determines the level of syneresis and storage stability of the 
cream to a large extent. Therefore in the process of the 
invention, the biopolymer is added after network formation of 

20 the protein due to acidification of the product (step d) . 

Without wishing to be bound by any theory applicants believe 
that the above described order of addition will lead to creams 
wherein the biopolymer occupies the volume of water which could 
25 in products prepared according to another process such as that 
described in EP-A-5400B7, be the water that separates off in 
case of syneresis. It is believed that the biopolymer is able 
to bind this water such that syneresis is reduced. The 
underlying reason for this is believed to be found in the 
30 presence of a separate protein phase and a separate biopolymer 
phase in the products according to the invention*. 
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It is well known that some aqueous compositions comprising both 
proteins and other biopolymers such as polysaccharides may form 
an inhomogeneous mixture. Gelation/network formation of the 
protein phase, e.g. by acidification, followed by mixing in of 
5 a biopolymer phase, results in inhomogeneous phase. For the 

present invention we will refer to such an inhomogeneously 

mixed system as a phase separated system. 

Ttie mixing in of the biopolymer JLn step id) is preferably at a 
10 temperature above the gelation temperature of the polymer. 

The products according to the invention comprise a phase 
separated water phase comprising a biopolymer phase and a 
protein phase. Without wishing to be bound by any theory it is 
15 believed that the protein is present in the form of an 
acidified protein network containing protein coated fat 
droplets which are the dispersed phase. The biopolymer phase is 
. separately present and preferably forms the remainder of the 
aqueous phase. 

20 

in a preferred embodiment, the biopolymer is Selected from the 
group comprising carrageenan, gellan, alginate, tara gum, guar 
gum, locust bean gum, methylcellulose, pectin, xanthan gum or a 
combination thereof. 

25 

In the context of the invention, ungelatinised, crosslinked 
starch is not included in the definition of biopolymer. These 
compounds can be added at any staga of the process. Without 
wishing to be bound by any theory it is believed that these 
30 compounds are generally in the form of small particulate 
material which is not part of a specific phase but is 
distributed over the entire aqueous phase. 
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Furthermore proteins (other than impunities contained in the 
biopolymer sources) are not included in the definition of 
biopolymer. 

5 

To obtain a cream with the desired dispersed fat phase 
properties such as particle size, it is preferred that one or 
more homogenisation steps are included in the process. 
In a preferred process after step (a) or (b> the obtained 
10 mixture is homogenised at a pressure of between 100 and 400 

bar, preferably at a temperature above the melting point of the 
fat. 

A further preferred process includes homogenisation of the 
15 ittixture of step (e) , preferably at a pressure of between 100 
and 400 bar, and preferably at a temperature above the melting 
point of the £at is carried out before step (f ) * 

Most preferably both homogenisation steps are included in the 
20 process. 

Although the addition of the biopolymer (s) has been assigned to 
step (d) in the process above, biopolymer addition as described 
in step (d) could also take place after step (e) or (f ) . 

25 

Heating as in step (b) and (e) may take place in order to 
ensure pasteurisation or sterilisation of the product, or to 
achieve protein denaturation. The heating conditions need not 
be the same in step (b) and (e) . The heating steps (b) and (e) 
30 can be combined into one heat treatment which is either carried 
out before or after acidification. More complicated temperature 
profiles involving more heating and cooling steps throughout 
the process are possible as well. 
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Preferably in both cases heating is carried out to a 
temperature above 60 *C, preferably from 70 to 100 °C. 

Acidification may take place by microbiological or chemical 
5 acidification or a combination of both. In case the products 
are acidified microbiologically it is preferred that the 
cultures are made inactive after the acidification. 
Furthermore in case of microbiological acidification it is 
preferred that after step <c) the composition is set to a 
10 temperature of from 5 to 50 *C. 

After step <e> the products may be filled in containers either 
before or after including a cooling step (f) e.g. to a 
temperature of from 5 to 10 "c. 

15 

In the process, heating as indicated in step (b) and (e) and 
the above described homogenization can be carried out in any 
order. It is preferred to homogenize at a temperature above 
60'C. 

20 The homogenisatlon described above can be combined into one 

homogenisation step which is either carried out before or after 
acidification. The separation in two homogenisation steps is 
preferred- 

15 The creams produced by the process according to the invention 
are storage stable ±u that they show reduced synexesis compared 
to products obtained by a prior art process such as that 
disclosed in EP-A-540067 wherein biopolymer is added in step 
(a) . These products show syneresis. 
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Therefore in a further aspect the invention relates to a 
spoonafole soured non dairy cream obtainable by the process 
according to the invention- 



5 in another embodiment the invention regards a spoonable soured 
no* dairy cream comprising a dispersed oil phase and a 
continuous aqueous phase said cream comprising from 5 to 35 wt% 
fat, said fat being either a vegetable oil or marine oil or a 
combination thereof; from 0.05 to IS wt% protein In the form of 
10 a protein phase, 0,01 to 3 wt% biopolymer, said cream having a 
pH value between 4,0 and 5.8, wherein the cream comprises a 
phase separated water phase comprising a biopolymer phase and a 
protein phase , wherein the phase volume of the biopolymer phase 
is from 10 to 40 vol% on total product volume - 

15 

In the products according to the invention the biopolymer is 
present in the form of a biopolymer phase * Preferably the 
volume fraction of the biopolymer phase is from 10 to 30 vol%, 
more preferred from 10 to 25 vol%. 

20 

The concentration of biopolymer in the non dairy cream 
according to the invention is from 0.01 to 3 wt%, preferably 
from 0-1 to 1.5 wt% . It will be appreciated that each 
individual biopolymer will have its own optimal concentration 
25 which may depend on other characteristics of the food product 
such as the protein source, pH and salt content. 

Preferably the composition of the biopolymer phase is such that 
the viscosity of the biopolymer phase is from 10 to 20 mPa.s at 
30 a shear rate of 100 s*" 1 determined at 40 °C. It was found that 
an increased viscosity of the biopolymer phase generally was 
linked to an increased ability to reduce syneresis. 
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The protein is preferably selected from the group of 
comprising milk protein, soy protein, pea protein or 
combinations thereof. The use of milk protein as at least part 
of the protein is highly preferred because of the positive 
5 effect of milk protein on the taste and flavour of the final 
product. 

Suitable sources of milk protein are for example selected from 
the group comprising milk, skimmed milk powder, butter milk 
ID powder, butter serum powder, whey powder, whey protein 

concentrate, whey protein isolate, caseinate or a combination 
thereof. The most preferred protein is protein originating from 
butter milk because of its superb taste and flavour 
contribution. 

15 

The amount of protein is from 0.05 to 15 wt%, preferably from 2 
to 10 wt%, more preferred from 2 to 6 wtfc. In general the 
lowest possible protein concentration is most advantageous 
because of cost reasons. 

20 

The products according to the invention comprise from 5 to 35 
wt% fat. Preferred products comprise 15 tQ 35 wt%, more 
preferred from 18 to 25 wt% fat. 

25 The fat is either a vegetable oil or marine oil or a 

combination thereof, The fat is essentially free of dairy fat 
which implies that the level of dairy fat on total fat is 
preferably below 10 wt%, more preferred below 5 wt%, even more 
preferred below 1 wt%. This regards added dairy fat and does 

30 not include dairy fat derived from the other ingredients such 
as dairy fat included in milk powders • 
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The fat is preferably selected from the group comprising 
coconut oil, palm oil, olive oil, palm kernel oil, soybean oil, 
rapeseed oil r sunflower oil, saf flower oil, or fully or 
partially hardened fractions thereof. 



Optionally the fat is an interesterif ied fat blend- In a 
further preferred embodiment r the total amount of saturated 
fatty acid components in the fat is less than 45 wt%, based on 
the total amount of fatty acid components, and further 
10 preferred less than about 30 wt%. 

Optionally the products according to the invention comprise 
emulsifier. For the purpose of the invention the term 
emulsifier does not encompass protein. However very high amount 

13 of emulsifier are preferably avoided as this could lead to a 
change in texture in terms of the contribution of the fat 
droplets to consistency of the product, especially over the 
protein phase and the biopolymer phase- Preferably the amount 
of emulsifier is below 1 wt%, more preferred below 0.5 wt*. 

20 Suitable emulsifiers are for example monoglyceridee (saturated 
or unsaturated) r digiycerides, phospholipids such as lecithin. 

Optionally, usual additives for emulsions such as salt, herbs, 
spices, flavours , colouring matter, preservatives, sweetener 
25 and the like may be added, 

Normally, for use as a creaia alternative at least some salt 
will be present. The amount of salt may vary depending on the 
consumer preference in a specific country, but amounts between 
30 0-01 and 1.5 wt% are generally recommended. The preferred salt 
is sodium chloride - 



5 
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The products have a pH of about 4.0 to 5.8, preferably between 
4.2 and 5.2, and roost preferred between 4.2 and 4.6. 
Acidification of the starting Ingredients to this pH can be 
obtained by any suitable method such as microbial acidification 
5 Or chemical acidification for example using lactic acid, 

glucono deltalactone or another acidifying agent, The pH can be 
further adjusted by the use of a base such as sodium hydroxide. 

For obtaining further improved mouthfael, in one embodiment of 
10 this invention preferably some gelatin -will be present. The 
product preferably comprises at least 0.S wt% gelatin (baaed on 
total weight of the product), and further preferred at least 
0.6 wt%. 

15 The invention ia illustrated in the following non-limiting 
examples . 



Examples 

20 

* 

General 

Method to determine ayneresis 

25 A sample of 200 g in tub was taken. Half of the product was 
taken out with a spoon. The product is put to a temperature of 
25 °C for 4 hours and then for 20 hours at S «C. The water is 
removed and by weighing the sample both before and after water 
removal, the amount of syneresis is determined. 

30 
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Determination of phase separation 

The product was poured in tubes that were centrifuged at 50°C 
for 2 h at a speed of 1100 rpm using a Gerber centrifuge. Phase 
S volumes for upper biopolymer-rich and lower protein-rich phase 
were quantified for each tube 

Products were prepared according to table 1 

10 

Table 1 s Compositions 





Pat 


20.0 


Skim milk powder j 


10.0 


Guax gum 


0.1 


Pep-tin 


0,15 


Lactic acid (LA 
88% pure) 


0.58 


Demineralised 
water 


Up to 100* 



The fat type was sunflower oil. 

15 

Process 

Water phase and fat phase ingredients except for guar gum and 
acids were mixed at about 60 *C After mixing the composition 
20 was pasteurized 85°C for 10 minutes, and cooled down to 

44 *C, after which hontogenisation at 200 bar took place- To the 
homogenized composition acid was added , until a pH of about 4.! 
was reached. Subsequently guar gum was added, followed by 
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S.Kcm dairy cream obtainable by the process according to any 
of claims 1-4. 

6» Spoonable soured non dairy cream coinpriBing a dispersed oil 
phase and a continuous aqueous phase said cream comprising 
from 5 to 35 ^% fat, said fat being either a vegetable oil 
or marine oil or a combination thereof y from 0.O5 to IS wt% 
protein in the form of a protein phase, 0,01 to 3 wt% 
biopolymer, said cream having a pH value between 4.0 and 
5.8, wherein the cream con^rises a phase separated water 
phase comprising a biopolymer phase and a protein phase r 
wherein the phase volume of the biopolymer phase is from 10 
to 40 vol% on total product volume- 

?. gpoonabXe soured non dairy cream according to claim 6 

wherein the phase volume of the biopolymer phase is from 10 
to 30 vol%, preferably from 10 to 25 vol% on total product 
volume. 



8* Spoonable non dairy cream according to any of claims 6-7 
wherein the viscosity of the biopolymer phase is from 10 to 
20 raPa.s at a shear rate of 100 a"* 1 determined at 40 °C. 
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Abstract: 

A process is provided for preparing a epoonable non dairy cream 
showiiig reduced ayneresis upon storage. 
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